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Novel piperazino-substituted cyanophenyl derivatives in which a substituted carbamoyl or sulfamoyl group bearing an optionally 
substituted aryl or heterocyclic group or the like is bonded to the nitrogen atom constituting the piperazine ring. These derivatives exhibit 
antiandrogen activities and are therefore useful in the prevention or treatment of prostatic cancer, prostatic hypertrophy and so forth. 
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m m m 



tt7t^;ut>fiFffl€?i#ec:-r, 7>\^n^>itm&^mmp^izmiji^^nT, 7>kp 

C<0 2 H*:**D N A±0!)7 > K >- U:^7t^ >^ > hlCjg^ LTm - R 
NAO^fiJt^figiiL/. 7>KP'5^>f^ffl*l]S^>/t^^|^S|-rS^ICci;y, 
'Ca^(^f^ffl$li5^$1i'i> (Prostate Suppl.,6,1996, 45-51, Trends in Endocrinology 
and Metabolism. 1998, 9(8), 317-324). 

7>\ia^>t)mmm^tu^mBiizit, mMm. ttitLmi:km, m^it&. ^ 

mmoT&mizit, ^/l7>Kpy>wffifflsnT^^*. 
mLWL0^-vmi^^nxi^^tK7>\^n^>mtuxu. s®?i<a©;^xP'< h#<s 

\i-(Di&Tmm^fiwmm^^c^mifi^inxi\^upnj.c\\n.onco\:, 1993, 23(3). 

178-185) . 

-yjn^'rU-f [i^t^^^t^it^^t LX, 7;U5' 5 K (i^pgaie 4 9-813 
3 2), t'^Jl/^ 5 K(GB 8221 421, WO 95/19770)1107 v;i'7—U KB^®{*:;&<iifi] 

Xh^f)i, cne)(m7>h'P'5r'yftfflA«+5tT;5:Uo '^(7)fti^mtLfl^:^>(07&miz 

tel^TI± L H - R H 7 h <!:0^fflSlii*^-^fi*JT£§ (NIpponrinsho. 1998. 
56(8), 2124-2128) . 



wo 00/17163 PCT/JP99/05149 

t:^y'yyi^7yyji-)\^nni^^t^it^^tLXli W095/25443 IC^+vh 
'»TSLUAyy\yi^>^Ui^i^tfinm^^t^^nt)i. WO96/02525 ^IC 5 H T . 
y:^-fS}Ji<^ffl^^f i^SX^J. DE 4234295 iCliifflflaK^BSf^ffllSWSlJ <h UT. 
W097/2245 IC (i Jffl flS S « RE # S"] O ^ it 4= Fb^ «i: U T , WO98/p0402 S 
W098/21648 lCli}Ji^ftffl€Wr^!^M«^$nTtN§;&«, JtiJ > KP^ XtffliC 

*§iR«^e>ii. K^?©ja7> HP^>9jicf^i®r'5±jdi(Drpiii^.*fl?>*'rs'^<iji 

BP'S. 3^%B^liTiB-^^ ( I ) -C^SnSvJy 7x3;H^ji^*;Xli^(D^lcg§ 




R : i/J/Xli-hPS 

R' :7k^I?.^, AP>7*>IS^. i^jy. AP'5'*y'|g|R7;WI/. -hP. 

Tl^^^v^k isiB7;u+;k R'-A-, R'-s (o)p-. ii8i7;i'+;i^- 

C (=0) -X(i<5Si7;i'+JU-0-C (=0) 
R^ R», R" : PI-XliS;5:oT*Slll?^. •fi8i7;U+;i/S. 1XI42<@(Offi 

8^7;^+;^STg»$nTl^T*>J:t^*J^/'^^'l';^«. i£»7 
;i/+;u-c (=0) -xiiiS8l7;WU-o-c (=o) -s 

R^ R^i4^±(Dffim(DK^is^ic^^-r«. 

R * : f£IR7;i/+;i', 7'J-;U-f£IR7;i/+;U-0-, 1£|R7;U 
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wo 00/17163 PCT/JP99/0SI49 
+;U-0-C (=0) -, filRT^WUSTl Xli2M^^nTl^Tt).k 

v^PT^Wl/g. ^L<liN (R'^) R'^-'(g|SS7;i/+;U-0- 

T^)ctt^5Xli6M'^x□^«:mUT'^)mt^ 
R« : /\P^y{Sai7;U+;U. 7'J-Jl'. Xli. N (R«) R'°. OHgU<l4 

ig|R7; WP- O -TS^SnxOT't) J:OiS8J7;i/+;U 
R^:m7;Wk 7';-->k XliN (R'') R'^- 
R8, R», R'o, R", R'^ R'^ R'.'':7X^. M7;Wl/. 

X(i7 U 

fau. R«a^JCR^ R'ai^cR'". xttR''&i^R'^tt-tn-?n-^t;5:oTffe 

7; WU^JB^f S C idi-C* -5 
kX(in : 1 , 2X(i3 
m : OX(il 
p : 0 , 1 Xli 2 
A : K^l^.^-, XliNR« 

X = -C (=0) -, -C (=S) -. Xli-S (O) 2-S 
Y:l^^, ffi»7Jl/+L/>. -C (=0) -. X(i-S (O) ^-m 

<1U. R**^M7;U+;U»0<J:#li. Yld:f£ai7;U+^>J;A^OS«^-r. 

5. ) 

»*u<tt, R*<->7ysT»s^^<DfgHmi Jiiess©->7y7x-;nii^<*x 

iHi7JWu-o- ; R^ R^ : 'pis.< t^--Ji{tm&.7 \ ■.jmw.=f-, 

M7;l/+JUS ; R^ : lgiS^WUTl^Tt)<tt^7'J->/^. ^xP^. ^U<(i'> 
^P7;WUS ; k(i2, nlJl ;mlil. X(i-C (=0) -S;Y(iie^;Z, 
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wo 00/17163 PCT/JP99/0S149 

<Di^ ; 

jg|R7;i/+;i'-o-. «7;i'+^-s-, fsiiS7;u+->i'- s (o) -, ra7Ji/+ 
;i.-s (o) a-. 1 xli2^ioig^fi7;^+>^Tg^ft^nT^^T^)J;t^;^;^7 7t'^ 

AP'y/<6Sl7;WU-0-, *>7/. -hP. (=0) . fg|ift7;Wl' 

-C (=0) -, 7U--/I/-C (=0) -, 1 X(i2ffl<^fi|R7;U+;UgKttfi» 

7;u+;i/-c (=0) -gu<iiM7;wi'-o-c (=o) --cfS^snxoT 
^)J:^^75y. 7U-;i'-o-, 7Hy-o-, is^(a7;^+J^Tg^^nT^.^T*).fc 
t>^;uA'^-r;i/. j^^utK+v^, fgiR7;i/=t^>'U-o-c (=o) -, ^-rPiixiio 

a>b»*U<ia, (2R, 5S) -4- (4-->7>'-3-h'J7;U:<|-P;>t5^JU7 
x-;U) - N- h=^^v-3-eUv;i/) -2.5-vpt5^jUtf'^5v>- 1 - 

K ; (2R. 5S) -N- ( 2 -75 / - 4 - t'J H v^) -4- (4 
-•>7/-3- h'J7;U:4-P/5';U7x-;i/) -2, 5 - v^^'-'Ue^^ v>- 1 - 
*;u?K+-y-5H; (2R. 5S) -4- (4-v7y-3-h'J7;l/;J-P;^f^JU7x 

-2. 5-vj><^;u-N- (6- h'j7JU:tP^5^ju-3-t;'Jv;u) 

1 -:^^U#+-y-5 K ; (2R. 5 S) - 4 - (4 -V7/- 3 - hU7JU^P 
>^'^J\^y -N- (2-7;i/5fP-4-eUx<»U) -2. 5-'y/-f-J\^tl^7 

v>- 1 K ; (2R, 5 s) - N - ( 2 -ypt- 4 - t:u v^U) - 
4- (4-->7y-3-h'J7;^/^p>f";^7x-;^) -2,5-vp<5';i/t:'<^v> 
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wo 00/17163 PCT/JP99/0S149 

+ju-s (=0) -, isiR7;u+;u-s (o) 2-. 1 xii 2 <s<D<sai7;u+;i/-c{i 

;t-:^y (=0) , fgJfi7;U+;i/-C (=0) -. 7U-;u-c (=0) lXli2 

ffii<D«»7;u+;i'SL<ii(5lft7;i'+^u~c (=o) -gL<(iffiJa7;wu-o- 

C (=0) -rg^$nTUTtJ;075>'. 7'J-^U-O-, 75/'-0-, iSlfi 

7;^4^;^Tgfe$nTl^Tt)J:t^*-/^At-^-|^, *;u7K4^->;u, ig|R7;u+;u-o- 

C (=0) -, g^S*WUTl>Tt)J:O'\xPi^Xli0HST»5, 

;k sec t e r t -"l/^";!/, n -^>5"Jk n -^+->-lU/<C<!:d<^lf 6 
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wo 00/17163 PCT/JP99/0S149 

hy7;u;j-n^f-;k ^np/f-^u. v^^pp^tf-ju, h'j^pp/5^;k 2-7;i/ 

;t-PX5^Jl/, 2, 2-v7^5t'PX5^;k 2, 2. 2 - h U 7;U:rPXf-;k 2-^ 
PPX5"JU, 2. 2--;^iJ7PPX5^;k 2. 2, 2- h'J^PPXf^^k 2 -7Pt 

xf^jk 2-a-Kx5";unj:<i:A<^(fe»n. hU7J^;tp^5^;^AW^bt^. 

u<, fc<i:x.(f->i7p:/pe;k v^p75^;u, x^p^>5^;k i/^^p^^t^v'-iu, 
vi^p^T'^^^k v^P5j-^5^;i';a:<i:*s*(fe>tiS. 

r^xP^J (hi*, SliSBF.^, K^li?^X(i6g||IS?-/>^e.SJR$n'2»'VxPlS?-1 
7^S4^i^^t^5Xli6A^xP7U--'^SS!tl^(ifia«^■xPIS, 
^^ffe(DAT-P^i:IS^U;t2Ji^AxP7U-JUS, ^mi*U. I^^xP7'J-->l' 

iUTii, brp-;k br^v-Jk tf'jv>, eusv^v, 

h'J7i/-;k 5^5f7x>. 5^:4-e^>. 7^>, t:^>, •:^;j-+v^ 
>. 5^7y-;u. 'fv^7y-;k 5^7v7V-Jk 5^7 v>. :i-+-y-V--;k -fv 
=ir-y-V-;k :t+-y-v7y--/k 7^-!f>, :i-4^-y-v>. /f^-y-v 

7v>, v;f=i^-y-v>ii;{>«^(fbn. saiD^xP^iUTis. trp'jvii;u». 

+^y'j>, -rv+yj^. ^^y-rsyy-ju. ^>y5^5i-7x>, 

^>y5^7V--»k '^>y77tf>, -fs^v/euv^x -^syytr 

e'jKh:'j'V>, 7^^>^>. :^75^ui^>. OK'J-:^^, 
Uv^>, v>yu>, ^v^Tg>. ^PT>ii*«^ife>tis. »$u<tt. trui^ 

Sn-S^xPl^.^ 1 T^S 2 fS^^tJ 5 Xli 6 M^xP7 'J -;i/gT39-5. 

rm= 1 <Dt^, R*<l:R5X>^-i*<l:;5:oTf!ll©^7"Pll?■<&WUTt^Tt)J:l^5X 
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wo 00/17163 PCT/JP99/05149 

li6a'^•r□^*?^^bT^>^t^J tit, R '';5>^^^UTl^Sg^ll^©fl!llC. mm 

t:'jv>. tf^v>, t:'jyv>, hutv-mixi^ gafp^xP^i 

UTii. b:pu-:^-;us, e'^^v^-'us, t;u;t^u;us. 

rR<»auCR8, R«StJfR'°. X(iR"SUfR"'(i-e-n^n-<*<»:;9:oTft!l<7)'\x 
PlS^«WUTt^Tt)J:<a8iS«WLTt^T^>J:t^#SS5'>^P7;^+;^J tit, 
R'JSlUR\ R'St^^R". 3l(*R"Rl^R"'*<^^UTlN<5Sjgll^(^fl!llC, fibO 

^l/^roS^S^fel -2illWUTl^TtJ:t^. »*U<li. tPUv^y. tf'^Uvy, 

icj;oTii, 1 m7bm.^mm(Dmm, mm. ^nm(OT-^^'t-'^^iiT-i^t:mt^m^ 

tm, cniCS^< (R) <*. (S) i*;^(Oyfc^Sm ^-tS^*. i^7X^\y:t- 

{*. (E) $e)lci/^P'\+-tJ->lllcS::J<->:^ft. h^>:^<*tl©^<5IS 

cnb(DSi4i*(D5j'gi$nfct)<z)i&5i\(is^!te!i*±T 



7 



wo 00/17163 PCT/JP99/05I49 

A, ^U-^A, -^cr^'ytfA. ^J\^'>OA, 7;P5-->A. 'Jf^-^ Arj:<i:M«SiaS, 

>/j:<i:(DigS1t7 5 ^ Kt<^«ll$^lf <l:;!>«ai3l5*. MIC 4 IS7 >t x-i? AIST 
^-SC^tT^-S. 4iSR7>tx«^AJg|i, :i:#fi*)IC«ffiSi»7;i^+;U/N-7-r h', fSIR 
7;U+;U h 'J 77- h. •(gi0J7;l'+>'l' h v^- h^fc:li^>v-'U/\7'r KUT^iJ . 

SIC, *^W<b#!t*Ill7jc«Ji^. X^y-;US|<!:©JgaEffl1«!I^lgS^JK«:ff^fiJcf 5C 




(ID (III) (D 



2|s:ijiS;ili. -^it (II) V7Fi^Mmtk7^>:SLlit(Di^t. -Iftjt ( I I I) 

(III) ORJEKttSISi*^ UTIi. ^^l/^KVKtC^/f^^l'Xj^x^k x.f-)l 
JL7.7-}V, -<yy'^Jl:r.7.TJl, t e r t -y5^JUx:^x;U, /5:<i:a)il^Ox:^x;i'. 
p-xhP7xx;i,x;;^7^;i//d:«i:(D7xx;i/XXx;i/. ^^P'Jf^. ^7p5KO<ip 

#Ka^-<h, ^7vK, 2, 4-vxhP7xy-;i/;5:^co7xy->/u^<b^#i^ 

1 -fcHn+->:^4^v>-<5 K, 1 -t KP^->^>yh'J7y->U (HOB t) ;5: 
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^^ntSi^, iy'>^n^^'>}i^M'MS,[i (DCC) . :^;U7K-;i/v-r 5^*7- 
;u, v?7x~;U7ttX7t^'J-'i'7vH. vx5"ji/7ts::^7t^u;i'v/7-f^-^i -x5";u-3 o 
-v/5^;i/7sy >^pt;;i') i^^Tt^v^-ra Kig^^ (wso ^o^^gij^^ffl-r^ 

^#IC2|s:fSB■«ICtet^Ttti^^P'>^ Hi*. }S14x;^x;i'{kS<J«!:0tt#T(CSJ5^^1i:S:^ 
(S5. -fVv7±-htt. ^^I'tK^K. 75 K, Kt v KlltOj'j^t/TKVK^^^* 
V*>7:J— hlcgE^f'Sl^li, -a^^PU H^}fc^^il7K1^il^lc^mu;t'^7v<k 
Iftf S^>£*<Wf'JT36'5. ^/S:COlSv7x-;U;K^7^'J;P7vH (DP PA) li* 

^^fflr5<l:-^lc-rv•>7:^- v^tMmm^xih^, %fz, \ 

I ) i^#TlcDP PA$<^ffl$-ttSC<!:lcJ;U ( I ) $»SC<»:<>TOT265o 
)tt/J;l-'575>l5l^^t:$7t^;^y>, ^fcli7Nxy>llfiiii{*:<i:S/S5^E1+. -iVi/J-y- 

^;l/7H-;Uv^ e r \ (D I BOC) 33 

J;aC4- (N, N-v/5';U75>') bfUv^ (DMAP) (OJ§*^t)ti:W^lf 6> 

WT5;S14;S:'=frBmic^^Ufeife, (II) <!:SJE5$-fr^«lcJ:y (I) 
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S^Kx5^Jl/X;:^x>'U^(DX7>x>»m. 7-feh-hU;k N. N - v^f-;l/7t^;i.A75 
(DMF) , N, N-vpC^'Jl'T-feHJS K, N - ^f^^l/tf □ U H V^vP^f'^K 

f^, S/SICI^UT, g^75> (II) «:iafiJ(CffltNAcy. N -ptf^^Pt^TlxU >, 
hU^5^;i/75>, h'JX5^;i/75>. N, N - vpt5^;U7-'J >, eUvV. DM 
AP. e3'J>. =lUv>, 1 ,8-v7•y•'b'v^□(5.4.0]^>>X^-7- 

X> (DBU) ^ii<Dmm(D^^T\Z&!^^-\t^m^. S/^;$RjtlCji?7$1t'5±TW 

C<!:*<a*LtNig^*<a6y, ZO^oU9kmmtbXlt Greene Rt/f Wuts 
rprotectlve Groups in Organic SynthesisjSS 2)lfi(CES6<Z)^aiS?l$^(f SCtXr^T 




10 
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(V) (VI) (I) 



-flSit (VI) T^$nsam75>X(4-€-(^^<l:. -fiSjC (V) T 

f->i/7-'J>, t:uv>, DMAP, tfay>, i, 8-^:^1-^/5"^ 

;i/x;ix;i/^ox:;^x;HII. x^y-;k /^y-;Hl07Ji/3-JH±jSI«. 7-feh 
xhg;k DMF, N, N-i//5";i/7-bh75 H, N-pt5";pep'J N. N 
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wo 00/17163 



PCT/JP99/05149 





:*:Sajijitt. -f&^ (I ' : R' = H) T^$tl§*^W<k^i|^J$7;WKk*/t 

igS. MK^hU-i^A. j^SS^'J-^A, IKK:^;U->';7A, etKTKJR^h'J'^A, 7jcK 
^b:^ h 'J A, 7mb:^ h 'J A/J:<!:(DMfi3llSS<£fflt^T^)<fcL^. 

itMm^, ^>-\i>, h-/l/X>. +vl/ylf03?#Slg5^k7}cm3S, x— r^k xh7 
tHP77>ll05x— f-'l'S. i^Kxf-jux::^x;mox^T-m dmf^n, n 



-iSit (VII) X'Tr^^n^it^^^Bit^-itX, :$i^mit^^ ( I ) 



R 



(VII) 




(I) 
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wo 00/17163 PCT/JP99/0S149 

xh^t KP7^>^(Dx-x;n^, it^x5^;ux7>7";u^(Dx;ix;u^l. dmf^ 

m^ifSKii. ttm, iiti. Si. t^^it, m s^s. s-a^^p^h^^'^^^- 
i\ ist^mitm.^, »4)ttsi<^)^^, mmt:^m\^xm^(Di$^^izji!^oxmM^'& 

^Mtfi, ai&iSPJS4<Dii^^A 1 B^y 0. 0 1 ~5 Omgfig. l^lgP}S#(^ 
ti^^Aia^UO. 0 0 1 ~5mgfi@-C^iJ, cn^llUT. ^'5t\|i2'-4151 
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wo 00/17163 PCT/JP99/0S149 

mshm, -^^m. mmm. lKJB»J«:^WLTl^T^)J;t^. 

mm^^n'^t^o 7j<it<7);§}g^j, siJssiJtuTii. ffijx.ii;is^ffl^iS7Ksi;M^^ 

mm, mm, "j^mi '^mm mx\t, v-X) , ^mmm m%.\t, 

«£lCiSlg bT(sEffl-r 5 C <i: t T$ 

##01J 1 - 1 

K7>;^-4- (2. S-VPtf'^l/tf^^V^- 1 -^^i') - 2- h'J7;i';l-p/5^ 
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wo 00/17163 



PCT/JP99/05149 



vptf'JUf'^^vVa. 4g^, DMF 3 Om I ICjS^U. 8 O^lCT-^SJDSiL . 
□ □7tx;UA->^y-;i/ (i O : i, v/v) i§aiSPJ:UaM{b^^i . 3g$?#;t. 

1 - 1 tmmz. 1 -2Tlm.^ - 1 7*^fi!cu/b. cne)©fiijiRtx 

##<5iJ2 



tK^^TTD I B0C1 0. 9g(Z)xh^tKP7^> (THF) 5ml^2 
-/^JUhf'^Tv^^l 0 gCOTH FjgJSl 5 0ml ICJlP^fc. -^8im ^SSE^M 



4. 46g, 4--7;u;j-p-2-h'J7;i/;»-ayf-;i'^>'y-hu;i'6. 74g. a 

t^':^'<V:^Pe;i/Xf-;U75>7. ? 6m l «DMF5 Om l 100'C"e2aiBJ 

mWbTco JSJt^;g^7KT?&iP/?U. i^^x5";i.Tttaj'#, Wel/i^}5t;f^^^lE^gU, i^E 

KXf^jU (3:1, v/v) *ffllNT5§aSU. SH^fc^l^!! 5 . 6 g Sfife^Sa^i: L/T 



4- (2-/f-->H:f^7>'>- 1 -'C;!') - 2- hU7;i/5j-P^f'-/P^>yxhU;i/ 
#3H5ij3T'^fi)cU?t t 4- (4-->7/-3- h U 7;U:tP/5^;U7x 

-JU) - 3-/f^Jl/t:^^v>- 1 -^Jl^7]^=¥->1^- h2. 8 5 g€ h'J7;i':tPit 
Om I ffJ. 0t:~miaT2H#ia}if#Lfe. jS«E*METS^U !a«aW7KT«f 



##<5!I3 



#^^59 4 
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wo 00/171*3 PCT/JP99/0S149 

8%7>t-77K (10:1:0. 1. v/v/v) }§aigP<ky. mM\t^m. 6 

x-f V>^P t:;U7H>0. 9 4m I €St7XTH F 1 Om I (C?SMU, -2 01CT1. 
4 7Mfl!)7'5=-;U'J5=-'i;A/^+-tt>i§jg4. Sml^iPX., 1 O^i^FBllgi^^L^i:^- 7 

-^M - 2- h'J7;U;t-P.>«f-;U^>y=hU-'l/2 g©Ji*TH FjS}K2 
Oml^iBTU. 2 05^fB«im a'>{bl5^;i'0. 6 7 m I - 1 OtJ* 

PTh^77-f-«ffll^THISl^U, ^^r1^->-I^Kx^;U (1 : 1. v/v) jSaifiP 
<tU, M<fc^#ll. 5g*afejai*«!lH<!:UT#y£:. 

^nm5-} tmmz, ##ffy5-2aiX5-3*^figu/t 

6 - 1 

4_ (4 -a;>-;;;u- 2 -X5^;Hf^^v>- 1 -'C;!/) - 2 - b07}i^ta/-^)[^ 

##ffil5- 1 T^filcU;t4- (4-^>vJU- 2-X5^JU-3-:t+ye^^x> 
-1 --<;!/) - 2- hU7;U5l-Ppt5^;l/^>V^-h'J;H . 4 7 g©M7KTH Figjfi 
3 0ml JflCO'ClCTI MtH^V" T H FjSjK 5 m I ^iSTU, 4 B^KtiJ* / 
jS'/-JH Om I , 1 mS«SI3 8m I *»D^MS^U/b^, SfSjg^^ETSffiU. 

fafasw7KT4'fqi^i^mx5^juTttaiu. w«iii^j5t;^^ii^b, ^mmETm^ 

btto ^S*•>'J^W^7A^Pv'h^<^7^-^:ffll^TmlllU. 

X5^;i. (5:1. v/v) iSajg|iJ;y. asib^i^o. 6 7 g^llfeiitti^ail^T 
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wo 00/17163 



PCT/JP99/05149 



p^m 7 - 1 

##^6-1 T^fi!cL/fc4 - (4 2 -Xf-;|/tr^^v>- 1 -'f;U) 

-f -^ffltNTlSIHU. ti7PP;t^;UA-/;$'y-;i'- 2 9%7>t-77K (1 0 : 1 : 

0. 1. v/v/v) jsw-ty. aii^b^4«!io. AGg^n^iii^^nti^xmn:, 
7 - 1 tmmc, ^mm i - 2riK7 - 3 ^^sicu/s: 

5 - 1 Tjm^^m 7-3 5 [ZT^to 

h^>:^-4- (2, 5-vpt5";i/e^^v>- 1 --f^u) 7^j'n-h'j;u 

4-t KP4^'>7^P-h'J;H . 5 2 g^7-bh-h'J;i^3 0. 0 m I IC-;§jSU, 
hiJx5^;U75>2. 1 m -1 O-CICTja** SJS5}0ilC«S7lc h U 7;U 

:t^>^^>7.Jlit^>^^ .8ml oriCT 3 O^J-JSJ^UfefS, MiaiC^iaU. 

DMF 1 5ml **PA2i^Mr^L/fc, igeET}§«*fS*U. SailCi^Kxf^JU^AO 

METj§tl^iS*U/i'^. 5tS^7-bh-hU;U2 Om i(C)§<SU. 2, 5-h^> 
;^v/5^;Ut;^7V>2. SOg^JOA, 2l^mi^S3iEL/, ^S(CT-Bft»U;h. 
i«ET5S»*S*l^. »ai(Ci^KX5^;H O Om I <£*D^, ia»i0tK7Km^h'J'i?A 
TkiSjS. fiafB^ffi7K-C3t»U. 5iE»^hU'5A-ceJgU/t. i«ET5S»$fi*U. a 

1 _ [2- (4-->7/-3-h'J7;U;l-P/5^-'P7-'jy) -1.1 -i^P^f^^UX 
-3 - (4-7JU5fP7x-;l') C;U7 
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wo 00/17163 PCT/JP99/0S149 

4- (2-7i>'-2->5^;u:/ah:;i/75y') -2- hU7;U/j-p-/5^;u'oy 

#^099- 1 «i:l^l«IIC, mT<0##ff!l9-2$^fiStUfe 

1 - [4- (4-->7y-3- hU7-/l/;l-P^f-;U7-U>') -3~ (4- 

#^^] 1 0 

2-p<5^;Hf^^v>4 g^-:^^PP>^S'>'4 Om I iCiSfSU, - 7 8°ClCT^>v 

11- 1 

(2S, 5R)-4-(2. 5-i>/-^Jl\::^^'yy- 1 -^Ji^) 

(+/-) -i>^>;^-4- (2. 5-v^^;ut:^7v>- 1 --i';!') - 2-h 

U 7J\^tnjtf-)l^>'y=. h 'J -'I' lOg ^x^/ -;U-7Kig^jSt«20ml (CJS^l/, {-) 
-v^>y'f;U-L-;aSK[(-)-DIBETA]6.6g €ffll^T5J'Sll^llKa*^y iSL^^ 

##flaj 11-2 

( + ) -v^>V-r;^-D-;i5K$fflt^T##^5lJl 1 - l <i:lRH$(D^f^lCj:y 
(2 R,5 S)- h5>;^-4- (2. 5--:^/5^;Ue^^i^>- 1 --TJl/) -2-hV 

12- 1 

(3S, 6R) -l-^>'v;U-3. 6-vP<5";Ue^7>^>-2, 5-v^;t> 
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wo 00^7163 PCT/JP99/0S149 
0 'CIC;^JP U/i D C C 1 .07g O □ P / ^ > 50ml iSifilC N -tert- h + >U 

7K-;U-L-75^>0.98g^JjD^. S^mmWl^tc, Z<OmB\ZU-^>iyJ\,-D. 

-7^-> p<5^jH:^x;H.0gOv^PP-?<^>' 10mlj§;g^iPX., MSICT2 B 

^S^SeffT^JgL/, v^PP^^>30ml 0^lc;^JPU. h'J7Jl';*-Pi^ 

^5 ml«3!inx.Sia-C3B$PBl}gJ$L;t. SJ«i:}g<£gafaaW*T'f fP U/::?^, i^pp^t^ 

>il'^^A^PTh^^7'f-(CftL/n-^+-y->-itKX5^;i/(1 : 5 , vMTfiHiU 
aS<b^!^ lOg ^m^<D}m^t UT'f#fc. 

#^^J 12-2 

(2R. SS) -^ -^>'yJl-2, 5->f/5^jUe^7v> 
(3S, 6 R) - 1 -^>v;U-3. 6-v^5^;Hf^^v>- 2, 5-'y7f> 
1.0 g(DTHF30 ml iSiglCTJl/lfVllfflmT, OiC(CTU^r> A7;U5-'i7A t K 
U K 0.57g €AP;^. APl^S5it^<i|=T-Mfelir#L//t. JSJS:.;S€ O'CIC^^JIIU. 7K 1.0ml 
■£}ST brzik. 1 0 %7X^^I::^ h U A7K-;S;S 1 .0ml ^iST L, $ 6 IC7K 1 .0ml *ilP 

^ 3 o^rmni.rc, izi&^i'm Lit^x5^;u-c3t^^, itis^ i o %^^^ u 
^a*v'j^y;u;^^A^PT h^^7-f-icf^ui7PP7t^;uA->^y-;u-2 

8%7>t::i77X(2 5 : 1 : 0.l,vN/v) jSttigP J: U SS^t^l*! 0.75 g ^llfe(^)}4t^ 
#5|0iJ 12-3 

(2S, 5R) -4- (4-'^>i^JU-2, 5 - 1 --f;!/) - 

2- h'J7;u:rpp<5^;u^>y-hu;u 
(2R, 5 s) - 1 -^>">*;p- 2, 5--:^^5^;utf^^v>o.63 g<^e';v> 

15mlj§jglC4-7;i'5j-P - 2- h'J7;U:tP/f^;U^>y-h'J;U0.7g»X., 9 
O'C'C 2 BmmWLrz, ^S^v'J;^W;'3^A^PVh^^7^ 
-TlilSlU. n-A+-y->-j^Kx^<;U(9 : 2, v/v)J:»jaiiib^tl$6feO@<*(!: 
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^mm 12-4 

(2S. 5R) - 4- (2, 5-VPt^J^e/^^^v;>- 1 -^Jl/) - 2-h'J7;^/^ 

(2S, 5R) -4- (4-a:>v;;U-2. 5 - v^/^^l/t^^ v>- 1 -/I') 
-2- h'J7;l/:i-P^5^;U'^>V— hUJUO.SI gcov^pnxts^yao mljSjglCI- 
^PPXf^;i/ ^PP;t?;U/-h0.92ml^*P^. i)Dll*S3!E^{tT2 QJgJf JSfS 

iiE^iiiK p< ^ y 20 ml iimxmmmm^i^T ^ umwiyfco jg:/j;}g^ii«L/. 

1 , v/v)T'M L, SM^t^tl 0.19 g $llfe;fttt#I<h UT^ifc, 

3*:<k^#lC3JtJ£3tS&l/3t^;S14 HPLC :h^A{^>(iLMt^Xm. CHIRALCEL 
OD-H)T0)«Hpll#PBlli, #^ffiJl 1 - 1 0(-)-DIBETA *ffll^T^^ilJU;t^b^^l^!lC 

#^<5'J1 3 

6 - K U 7;i/5i-P^f^^-3 5'>^ 

5 « .>7 y _ 2 - h U 7;U;*-P ^"v'U t! U v > 2.9g to^lfMi^M 30ml $ 9 0 g|C 
T1 3l^r^^J$Ufc. S/5jSjS*Ma^TJJl?^L7X€:iin^, »:t^■C2 8%7>t-7 

^ 2.22g ^^fc. 

^mm 1 4 

e y V > - 2 . 4 - V* JUtH >K5.Og0-?t ^ / -;i/50mliSjglCig?R[^1 Jml^ilPX., 

i^^mmiyfto *fia5.7g^>^/--'Hoomiicjio®iiSii?L/. ;^^ssT}aj$Lfc. ^if 

#^0|J1 5 

3-v7y-6-->^P>^PtfJl/-2-5t-+V- 1 .2-vt KPtT'J v>-4-;^ 
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wo 00^7163 PCT/JP99/05I49 

2.4- •;;;j-i^v->^ □:^pyt>'^f-;i'Kx5=-;px;^T-;i/4i.9g(^)i^ y-;i/300mi 

j§;SlcmS»T. 2-v7y7-b^5 Kl9.2g$Jn^;t. 6 S-CIC^S^-B-. ■ 
6 

3-'>7y-6-'>^pyntf;u-2-;*-:^^y- i ,2--:^\i[^n\iV'y>- 4- 
^;i'7H>Kxf^Jl.x:^T-;H2.0gWi8«KlOOml5Sjg* 5 B^W 4 OM?^S35Ufe.;^ 
^, jS«f3^Uffl*JU7K>Kl5.0g«:»fc. 2|5:<k^1^!il3.9g<&^>-lf>250mllC!SSU 
MiajSl^T. S'^^kpt^'^UZJml, gSKiBl9.9g«:)iJfcJlPX.5 oriCM^-B-Zi. 7 4 

yju;^^A^PTh^^^7^-(cTll^u, i*^x5^;u-^+-y-> (l : 6, v/v) j§ 
aifiU J: y aM{k^!|«!1957mg^f#fc. 

0^<5i| 1 7 

4-75y- 2-7'ptt;»j v> 

67%X^>'-;|/7K-;S>g450 m|tf lC2-:^Pt-4 -HhPhfU v>N-:t+'>K 
8.78 g. it*»1l.2gteJ:t^lg<k7>^x'5Ai.2g*llS»*PUyS:^, «*l30^iy)AP^a 

i;/tia^fi)t!|«!i^ vU;»3<7';U:^^A^PVh^^^7^ - (CTffiSH L. ^ □ n >t^;U A-/ 

^y-;u-2 8%7>tx77K (200:9:1, v/vMiSitiSP J; y, ',m^i&^(Dmmit^^ 
^mm 1 8 

4-757-2- {\.-yv^i/:h)lt^-)V7^^) tfU5v> 

t -7^y-;H50ml4'lC2. 4-v75y e«J5x>5.52g«:«L. $*J60^lC 
U^LX^m-&-\t1f^. SS^-ett/^S-tt. iSHnTDI B 0012.33 g*;1IM, th 
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wo 00/17163 PCT/JP99/05149 

yy^-izxmmu, ^pp7jv^A.p(^?y-;i..28%7>t-77X (200:9:1, v/v/v)ig 
ajgii<fcy. ^fe«sra<^ss{t^!^7.02g€i§;t. 

#%ffin 9 

(1:2. v/v)J§ajg|5J:y^S<k^tl1.34g*?ifc. 
##09 2 0 

2 - 7-b5^;b- 4 - If u v;u:/3;UA'$ >^ t - y^j\,jL7,^j\, 

2 - - 4 - tr 'J >k t -y5^;ux;^x;n.58gODT h FaomiiS 

SIL. i^ifX5^;i,-/\+-y> (1:2. v/v) j§tbgPcty^Si<l:^1^(i.i6g)$?#;t, 
#3tj5iJ 2 1 

5-75ypt5^;U-2-p< h+ve'Jv> 

5--->7y-2-p< h+vbT'J v>1.00g«X^y -;i,30mlSC; 2 8 %7>tX7 

*10mllCjg^L. 7:^-1: «y>r;Mg*MU*^m;7l[TtE^;g(CT4TOJgr#Ufc^ 
■fe^-r N«ffl^^T^iaLAc^^;gj«<&ii5feL, ^SI{b^!|^3962mg*^#;t. 

^^m2 2 
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wo 00/17163 PCT/JP99/05149 
5 ^y-JU 0.76g N,N-x/ f-;U7t^;i/A7 5 H 7ml iZ^lM L, 7K;^T 90% 'J ^ 

^Sflg 2.17g ^it'ir iCjgSJDU. 1 B#Pb1W. ^ e»lC 80^T$^ 1 B^Pplinii^ 

j§l«s^(c J; y n^nniM^m > u ;'3 <r;u;/3 ^ a j> p t h ^'^ 7 - icit 

U. ^□□/t?;UA-p<^>'-;i/-2 8%7>^-77K (10:0.9:0.1, v^^) TiSHJL, 
;UJSfe^S<DSIi<b^1*l1.21g 

##^2 3 

2-(1-< 5 y y U ;i.)-4-- h □ e ij V > V K 

2-(i --r 5 t^y 'J e u v > N-^i-:^^ •> k 3.22g 7.6g izmw , 7k;^tt 

^iSii^ 5.2g t5J:UmJm 2.6g <D^^?0($^'«7 ICij3T?£. 2.5 B^^j^Di^ 

300ml TttttiL/;t. Wfilli*«m atSUT'#6nyS:jg^tl«'>'J^y;U:>3 5 
A^PT h^T7'r -ICf^ L, ^PP?l?;i/A-pti5'y-^.2 8 %7>tii77X 
(200:0.9:0.1, v/v/v) T^mL/, afe^S<^aii^b^tl 0.12g ^'ft/t. 

#^^2 4 

4-7 5 / .2-(1 5 V JU) e U V > 

2-(1.^ 5 :S^y U ;U)-4-- h □ hf 'J N-:t+v K 0.12g * 70%X;S' / -;i/7X5§jg 
14ml ICHSSS-e-. I*«»0.32g fcJ;0flgfb7>t-C?A 20mg «;li»:j1S^)D UTt?^, lOO^C 

^Ztiz^V M^b^l^l 0.1 g ^'mft. 

0^m2 5 

2-7 5 y .?t ^'^u-e-^ p p e u V > 

7:^-- •;/'5r;U 3.3g / 30ml ICSIS L. 2 - v/7 / - 6 - ^ P P bT U v 
> 1.42g Sr;2 8 %7>tX7* 10ml ^JDX., 7ic^m3iETSST 4 l^ra^HJ^ Ufc. 
SfKig^i^^-t^'r h^ffl^.^Ti®iaL. i®;«€ii^LM{b^!|^!I1.38g$ig^t)^L. 
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wo 00/17163 PCT/JP99/0SI49 
#^fflJ2 6 

2 - 1 ;i.7|x u y ^ y - ij 5^ f -'U 

2-<j □ p-r y^^5">^5.og&t;^t;U7t^ u ve.gig^-f v:^p/\v -JHemiicii 

57^~icf^u. A+-y->-g^Kx^;u (4 : 1 , v^) icrssmu. as^b^i^i©^ 

B^4.42g$^#/c. 
2 7 

2 y :^p y-35^>ii 

4 - / - 2 - -r y:^p t:;i/br u v>2.7g©x^ y --^UiSjgsomiic 8 
fk*'j'>A7K-;sjg7.5mi$jpA. 1 immmM^x^fz, wSlItq'^^-^^, sjcjs 

H«:3(!:U, :tJg-Ctafflb;b. i^^X5^JU-'f y^^P/V -;|/ (5 : 1 ,v/v) 

3.1g*?§/::. 

##01] 2 8 

2- (2, 2. 2- h'J7;U5t-PX^+'» -fy^r35^>ffi 

2-^PP'f y-u5^>K 7.5g, tert-7'h + v^'J'J'A 16g at;^ 2 . 2 , 2 - I- 'J 
7;i':tPXiJ'y-JH00ml^i't't4'. 170glCT5 BJif^ L;^:. jm^S* Lfc'^7h 
Si;4^^lg^<&iPA^PP7|N;UAICTJ6aiU;t. 5§j«$7K;5feL/, M7K«T^^t>'> 

^K\zxnmLW^\^%^^td^^^^^^y-^'-st^\^^\t'^% 7.7g 

##0!I2 9 

6— ^PP-=I5^>K1 0 g, 4 0%y5^;U75>7Xj§jg2 7m I (D^'J v>2 0 
m I igj-g^^J^Wtf 1 5 OgT-2 ^^mmK^tz. MS^Tift;^ 7k^in^ 1 
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^mm 3 0 

#^^J 3 1-1 

6— ^Dpz-a^y^s g, V';^'^A'rvyp7t^+->K6. 5gStAWyp/ty 

2 0 0ml ;&tJ(S}ii!E^ 5 m I ^j^OA. 1 SB^figMlf^iiidllL//^. ^t^^Mmb^t^, ^ 

jU^^A^PT h^^^7^-ICf^U, ^+-y->-fi^Kxf-Jl/ (1 0 : 1. vM iCTjS 
as LSSi<b^#lO$SB^B 2 . 5 g ^mtc. 
##0|J3 1 - 1 tmmz^^ms l -2«:^^L;5:o 

2- (2-^;i/7|^'J>'xh+v) v-a5^>SI/5^;P 

3 2-1 

THF5mllC7t^i5">':7A- t e r t -^h + v^K 1 . 3 5 gSt^pttJ'y--/l/0. 4 8 
ml^APA. 3 0 5Mgf*U;5:. ;^^:t^Tlltigff!l1 -4T^fi!cUfch^>:^-4 - (2, 
S-v^^^^Ue^^vV- 1 -2-yj\^tU/'^J\^^>V-h*JJ\^9 3 4m 

g^Jin^. Sa(CT2 0}gJJ^L/c. ^fn^^7X«:iflAilFBlX5^;UTttaib. 

7KJ5fcufc(D^, jS«E*S5feu, ^#enfcig^1^3«:•>u*'>*-'^*^A^p■7^^^7'f 

-ICftU. i^^X5^jl/-;>i^y-;i/-2 8%7>tx77K (9:1:0. 2, v/v 
/ V ) iCTiStb LOT<t^i|^!l 9 0 0 m g 
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3 2-1 t^mz^mm 32-2 32-3 ^^fixufc, 

#%flHJ 3 2-2 

h^>;^-4- (2. 5-v>f^;Ut°^^v>- 1 -'Y-'l') -2 - (2-p«h+*>x 
#^i5!l3 2-3 

h^>:j^-4- (2. 5-vpt5';uhr^^>'>- 1 -'f^i') -2- (2-t;P7t^y/ 



Ref.No. 




DATA 




NMR 






(^#(CB^IE U75:l^PS U , DMSO-de. TMS l*)gP^iPT;lJl^) 


MS 




Me 
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mmm^—^ 

h'7>X-A- (4-v7y-3-h"J7;U/rP;t5^-»U7x:::;l') -4' -y)\^^n 
-2, 5-^/>^f^)lt:^y'y>-^ -Jb^TH+vT-'J H 

- 1 T^^u/ch^>:^-4 - (2, 5-v/5=-;i/tr^^v>- 1 -•1' 

- 2- hU7;i/;l-Ppt5^-'l'^>V-h'J;U3 O Omg$:, v^PPpt^>1 Om 
I 7K;^Tp-7;l';tP'^>'X'l'V->7:f-hO. 1 3mlS:;lSTL/. Sig 

Jl/:^^A^p-7h^^^7'f-TliSS0. ^PP7t^;l/A->^y-;U (9 9 : 1 . v/ 

V ) J§tiiSR<i: U Umit^^ 3 9 0 m g ^m^7A'\X1S>it UT^#^c» »:OT7-b h >- v 

nfii^ij 1 - 1 tmmiz. mmm i - 2 t^s i - 5 e ^^^urc. 

Ilt£^2 — 1 

\-^>7.-A- (4-->7/~3- hU7;U;i-P/5='-/l'7x-;U) -2, 5->*pif- 

2 -xy-f-'l/^P'J KO. 3 2ml ^7-feh-hy;H Om I (CjgfilL. tKJ^TK 
Ux5^;l/75>0. 4 9ml^iP^, ^^LAT7x^b:M- U C A 2 9 0 m g ^JPX, M 

^AfiP^L/, 7-fe hxh'J;H Om I «:*n^fc^. ##fl?i) 1 - 1 T^filtUyb h7>:^- 
4- (2, 5-'://5";utf^^v>- 1 --f-'U) - 2 - [-';7;i/^pp<5"-'U'<>v^x 

hU;i/4 5 Omg^jbPx, 2 O^^HI^UfCc METj§l«^iS^ ^Ji«:S^^X5^Jl. 

icjsjsu, fia«i^K7k^^hU'5A7K-;s?g. 7K. ta«^^7KT)ii«;*u. m.^t[^ 
-TiiiiiL. mm3i^j\^-^^-v-> (1:1, v/v) j§asgRj;yi^sfeoas<k^ 

it^O 5 0 4 m g ^mft, 

nmm 2 - 1 t^miz, ntm 2 - 2 j^is 2 - 1 0 ^^^x ufc. 
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mmm 3-1 

- N - 7 X t>5^;i' t:^ ^ V > - 1 - ;^ -lUTK+it 5 K 

t KP*>>:^S7^^1 8 Omg(C7-t h-hU;l'5m, h U x5^;l/75 > 0 . 1 
7ml. DPP AO. 2 6ml$*nA, 1 .5ll#MJDllft^3iEUfc. Sf5j§jS$JftJ$U 
#^^1 -l-C^fi)tU/i:h7>:5^-4- (2, S-i^/f-^Ue^Tv^^-l — f^U) 
_2 - |.ij7;l/:tP^f-;i/^>V— hUJl/2 8 Omg^llD^. gSlCT 1 HtiaJSJ^U 

KX5^;U-^PP7t^;UA (2:1. v/v) jSitiSUd: U Sll^k^l^!! 2 0 4 m g $ilfe 

mmm a - 1 tmmz. mmm a - 2 t^is a - 4 ^^jaufc. 

h^>7s-2' . 4' -vyPt-4- (4-v7y- a -7;U^P7x-;U) -2, 
5 - v^t^^^Utf^^v^- 1 -:^;i'7t«+->7-'J 

2, 4-v7'Pt7— 'J>3 OOmg^THFI 0ml (CjgJSU, 7K;^T h 'J tI^:^ 
y>1 5 3mg*J0^;t^. ESICT4^rBl}iJf )Xi^V. ##{50 1 - 1 T^filt 

u/i:h5>;^-4- (2. 5-i^pt5^jnf/^^.:;>- 1 ->r;u) -2-7;i/*p^> 

V/- |-ij;P4 2 7mgfc«fcZ^h'Jlf-;l/75>4 6 OmgCTH FJS}S5m I ^35 
TU. Mici B^P^jg^Ufc. iSWE^am ?#6n;tmS1«!lS:i^Kx5^^HcjS»U 

^L/, ^xi«*>'J;^'y;i/*7A^PVh^^^7^-T'mi!{L/, ^PPTt^Jl^A-^+lt- 

> (1 : 1, v/v) ■^thmj:ij^n^<ommit^^3 9 0met:mft, 

lltS0!l5— 1 

h7>;^-4- (4-->7>'-3- hU7;U:l-P^f';U7i-;i/) -2, S-i^/f- 

D I BOC 5 3 2 mg$7-bh-h'J;H Om I ICjgjWL, DMAPl 24mgfc 
J:rj?^S;U75>2 3 5mg(D7'fe h- h U 3 m I ^iiSTU. MSICT 1 05J- 

mmw lyfz. 'jkiw^^m i - 1 t^^k h ^ - 4 - ( 2 , 5 - ^ p< 5^;i/ 
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1 - 2- KU7;U5t-P/5=-JU'<>Viih'J;i/3 0 Omg^JlP^. M 

(1 : 1. v/v) j§aiSPJ:yS®<k^tl4 7 5mg«:'#/i. 
HiSiMS- 1 il^mic:, ||tS0lJ5-2at;5-3«:^^Ufc. 

Hffiffije — 1 

(2R, 5S) -N- (2-7'Pt-4-lf>J vJU) -4- (4-v7/-3-hU 

4-7Sy - 2 -T'P^ hrUv> 1.66g^t;y v> l.4ml lc;S»?L. 7x-;l.^p 
PJt5;U>-h 2.0g $3!lD^Mia(CT4BrBl}gr#Ufc. »:O-C#^0iJ1 1 - 1 T^fiSU 

fc(2s, 5R) -4- (2. 5-->^5^;ut:^7v^>-i --r^u) -2- 

Pptf^JU^>V-hU -11/29^*0^1 00 g ICT 1 3 0 5i-Jn®lL/S:. iSJS^S* 

u, ^pp7i^;i/A-pt^y-;u(3 0 : 1. v/v)r-;§{iiu^#e>nfcii5i'^PKx5^;i/- 
's+-y->j;y^Bi^b*?7t>aJi<b^^^2.7 g^^ifc. 

NMR:1.10 (3H, d, J=6). 1.20 {3H, d. J=6), 3.35-3.52 (2H, m). 3.68-3.80 (1H, m). 3.82- 
3.96 (1H, m).4.28-4.60 (2H, m), 7.22-7.35 (2H, m), 7.50-7.58 (1H. m). 7.80-7.90 (2H. 
m),8.14(1H, d, J=5).9.19(1H, s) 

mmm e - 1 t^m<omwx'^Mm e - 2 t^m e - 1 e ^^j&i^fc 

(2R. SS) -4- (4-'>7y-3- |-'j7;U:tP/5';i/7x-;b) -N- (6 

NMR:1.11 (3H, d. J=7), 1.18 (3H. d. J=7). 3.30-3.45 (2H. m). 3.70-3.76 (1H, m), 
3.80(3H, s). 3.84-3.90 (1 H, m), 4.36-4.45 (2H. m), 6.75(1 H. d, J=9). 7.24-7.33 (2H. m), 
7.27(1 H, dd, J=3. 9). 7.85 (1H. d, J=9). 8.19 (1H. d, J=3). 8.56(1 H. s) 

34 



wo 00/17163 



PCT/JP99/0S149 



(2 R, 5 s) -4- (4-->7y-3- hU7;^7^□>5^;^7x-;^) -n- [ (6 

hU7t^:^'5^>252mg(Z)v^PPp'^>10ml-;S}glC7K;^T (2 S, 5R) -\>y> 

7.-4- (2, 5->f^f-;i/e^7v>- 1 -'f^) -2-bVyji^Q/-f-j\^^> 

h U 700mg St^ h U X^^l/J 5 > 274mg (D-:^^ P □ / iJ' > 10ml )Sjfi*i«l^. 

1 B$PBljir#Lfc,#^0iJT^^Urc5-75y^5"-»U-2-/ h+-> tT 'J x> 409mg 
SIA' h 'J X5^;U7 S > 274mg © P P > 10ml iSiS^iiST U. SSiCT-^jg 

f#enfeSisie!i*vy*y;i'*^A^p'7h^77^'-icftL, ^^p 

P7tx;UA-/^y-;i/ (5 0 : 1, v/v> TjSaiU. aS^k^^ 1.02g 

^2S<5iJ8— 1 

3- (4-v7y-3- hU7;l/^P/5";i'7xX;U) -N- (4 -7;i/;l-P7xX 
##049-1 T^fiJtU/tl - [2- (4-v/7>'-3- I-'J7;U;1-Pptf-;U7XU 

y) -1, 1 -i/'^f-juxf^;!/] -3 - (4-7;u;fP7xx;u) 'i7i/7i. Og* 

i^Kl Om I (CiSliU, 7|^;UTU>0. 4m I $J!in^5 0'CT2ll#FBlJn^Ufc, 

*s*uT, i#enfcs®i*)^vu*w*^A^pvhiy^7^-icTmsiL, ^ 

PP/t^^PA-Zt?'/ - ;U(30:1 .v/v)*;§mgP<fc U ^#/t:<b^i|^^, v^' V :/P tf^l^X-x^U 
X'Sc^Ummt^^l 5 1 mg^^/i. 

^ifi^ 8 - 1 «t mmz, nmm 8-2 ^^^r u/t. 

h^>:^-4- (4-v'7y-3- |-y7;i/:tP>f';i'7xx;l/) -N- (4-7;U 
;4-P7xx;l.) -2, S-v^f^Jl/e^^vV- 1 -:^-ll'7t^>7 5 K 

##<5iji - 1 -c^fi)curch^>;^-4- (2. 5-v;/5^ji/e'<^v>- 1 --r 
;u) -2- h'J7;i/;t-p^^;u^>v'-hU>n . 2 1 gfc«fct^;^;u77 5 K2. 0 
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5g*t:Uv>l 5mltfl. SB^MUftSSlEUfc, ;*l^-C4-7;^7^■□7-'J>4. 
0 5ml ^»nAMIC4l^moll*ii3iEUfc. -iSK^fi^Lfc^. n^^^'y^J:h^)U^ . 

0 1 m g 

nmm^ o 

h7>^-4' -75^-4- (4-->7y-3-h>J7->U;J-PJ^f';U7i-;l/) - 

HfiS^JI -4T^RStU/!:h^>X-4- (4-->7y-3- hU7;U:tPpt5^-/l'7 
-2, 5-vP^5";l/-4' -- hPtf^^v>- 1 -:'3-'L'7K+*>7-'J H4 
5 0mg^>^J'/-;U8m I ICSI^L, 7K4m I , ^t»2 8 0 m g St^l^<b7 
'i;A30mg4JjnA5 l^r5ttJf^.S3lEbfc. S*5i§}SlcMlfel» 2 8 0 m g RUi^itJ 

^7A^p-7 h^>'^7-f- (/^y-^U-^PPTt^-ZUA) TUSSL. llfel^Sc^)aS 
<k^!t«!l2 6 Omg^^ifc. 

nii^i 1 

h5>;^-4' -7-th75/-4- (4-i/7/- 3- h'J7;^5^■p>t5";^7I- 
;^) -2, 5-vpi5^;be^^v>- 1 -:^-'l'7H+'>7-'J H 

0T^fiStU/ch^>:^-4' -7ay-4- (4-->7y-3-hU7;i. 

;J-pp<5^JU7xr:;U) -2, 5 - v/f^JUe-^^ v>- 1 -;'3JI'7K4^->7-U K 3 0 
0mgSafil7Ki^K8 8mg«v?^PPX^>l Om I ICiSPU. gST 1 omm 

llliS0>)1 2-1 

(2R. 5S) -4- { [4- (4-->7/-3- hU7;l/^Ppt5'JU7xX;l.) - 
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mmm^ S-a-C^^Ufc (2R. 5S)-4-{[4 - (4-->7>'-3-hU 

yj\^^n>^^)l7ji=.)\^) - 2, 5-'y/'^}l\d^'7'y>- 1 -*;U;K-^H 75/} 
t: U v > - 2 - :^ ;U7K >^X5^ 3.36 g <D THF40 ml IC 1 ^^7K^<b± h U -i? A 
7KjSiS 40 ml ^iST U. ^jST 1 BtrBl»byc. 7K;^T 4 m^^m^M^T pH 2-3 

l^^lcHlififlW 1 2 - 2&1; 1 2 - 3 *^fi)tU;t. 
HJtS^Jl 3-1 

(2R, 5S) -4- (4-'>7/-3- h'J7;U:tPP<5^;l'7x-;i.) -2, 5- 

nmm^ 2 - IT^fiRUfc (2R, 5S)-4-{[4 - (4-->7y-3-hU 
y)l:tn>-^)\^y:L=.Jl') -2. 5-v/5^;H::^^v>- l -;^;i/7K-;U] 75>'} 
t: U V > - 2 - ;^ Jl/7t^ >K 1 .1 0 g CD DMF30 ml !1^-;§;'SIC:7K;^T, H 0 B t 332 mg 
RU\N S C 519mg ^MMX, MiSlC^SU 1.5 mmmnLfz. SZ/tK/^U, 40% 
5^^7S>7KjS}«10ml^-^(CilD^fc'^, -IfttHfLfc. IfW^rMAfc^. i^K 

/ -;U- i^Kx5^;i/ (1 : 9. v/v) JStHSPJ: U aS^k'&l^!) 674 mg ^mtzo 
NMR:1.10 (3H. d, J=6), 1.21 (3H, d. J=6). 2.81 (3H, d, J=5), 3.40 (1H, dd, J=4, 13), 
3.46 (1H. brd, J=11). 3.75 (1H, dd. J=2, 13), 3.96 (1H, br d. J=14), 4.33-4.43 (1H, m), 
4.49-4.60 (1H, m), 7.27 (1H, dd, J=2, 9), 7.31 (1H. d, J=2), 7.83 (1H, dd, J=2, 5), 7.85 
(1H, d, J=9), 8.17 (1H, d, J=2), 8.38 (1H, d, J=5), 8.69 (1H. dd. J=5). 9.23 {1H, s) 

nmiznmm 1 3 - 2 1 3 - 4 ^^sicufe, 
mmm 1 4 

h7>;^-4- (4-i/7>'-3- h'J7;i/:tP>5^-'l'7x-;l/) -2, s-y^f- 
;U-4' - (ptf-;i/75/) ;^;U^:::;Ub:'>^^>^>- 1 -^;i/7H+->7-U H 

A - <7 aa7.)\^t^-J\.y x=-)\^^ V '>7t- h200mg^v^PP>^>20 
mllCigjKU. - 7 8t:iCT#^i591 - 1 T^fi)cbfch^>;^-4- (2, 5-v> 
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5=-;l/e^7V>- 1 -^)\^) - 2 - hU7;i/;l-Ppt5^;U^>V-h'J;i/4 0 Oms<D 
-f-"CmUL, g^^Xf^JU-'V+lf^ (1:1. v/v) j§aiSP«t:ySS<b^1^!l3 4 

iijfiijin 5—1 

h^>7>-4- (4-x7y-3- hU7;u;*-p^5^-'U7x-;i') -4' -7;u;j-p 

-N. 2. 5- hU/f--'l/tr^7i^>- 1 -J'J-'UTH+i^T-U K 

6 0%7KjS<k^hU'^A6 9mg$DMF 6m I (CJiSU, TKJpTHJSffiJ 1 - 1 T 
^^UyS:h5>':^-4- (4-->7y-3- hU7;U:tPP*5'Jl'7x-;U) - 4' - 
7;U>rP - 2, 5 - v^^^^Ue^^v/V- l -*;i/7H+v7— U K6 6 omg^mz., 
5 0gT1 O^^ralJ^J^^Ufeo SfSjgjS^TK/^L. aOit^^JUO. l 1 m l ^iiSTb 

^p-7h^^^7-f--cmiSL. s^Ki5^;i'-'\+i^->-;siiiepj:yss<k^?«!i6 20m 
njt^i 15-1 (hiHiJiiic. nffi^jij 1 5 - 2at;: 1 5-3 ^'^naiyfto t^tsmmm 1 

nmm^ 6—1 

4- [h^>:^-2. 5-i>^^J\^-4 - (1 -:1-+V- 1 A 4 -5":ttJU7Ky >- 
4-^;U/H-;i/) e^^vV-i—f^H -2-h'J7;i'^P;^5^;u^>yxhij;u 

lira7-6T^fi)tUfc4- [2, 5-v/5^;U-4- 'J >- 4 

hf'^^xv- 1 -'f-'i'] - 2- hU7;i/^p^5^;u^>y-hy^i'2 7 0 

mg^v^'PPpi^$'>7m I ICJSPU, - 7 8 ■CIZTI^^7K^:^ h 'J -5 A 1 1 Omg 
aU^/^^PP/t-^VV-f 7^7vH (MCPBA) 1 SSmg^Anx., l^lSgT 

6 mfsimwvtio 5^55Sjsic^ p P7t?;uA€:ttiA. 1 m^jmiti- h u A7jc';sjffi& 
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U^'5r';|.^^A^PTh^77'f-Tmi!H/, /^/-JU-^PPtI^^UA (1 : 5 0.- 

V / V ) mti!>3^ y mmit^^ 2 3 2 m g =^mrco 
nrnm i e - 1 ipiiiic, mmm 1 e - 2 7!is 1 6-5 €^^u/c. fS), m c p b 

7 

4 -[4 -^>v;i/;^-=<^v*;U7K-;i/- 2 - y^^ji/- 1 - e^5>^-;u]- 2 - h y 7 

1.01 gSaf4-7;i/;*-P-2-hU7Jl/:i-P>5^Jl''^>V/-hU;i'8 1 4mga 
t^KK*U'^A2. 3 8 g*DMF2 Om I iCilDA 1 0 0'C(CT2 OB^fflJSJ^U/t, 

:^^A^PTh^^7-f-Tlgi!IU ^Kx^^JU-zs^-y-V (3:1, v/v) SaSSP 

<fc y ^a^b^i^i 4 4 0 m g ^mrz. 
m1m^ s—-\ 

(2R. 5S) -h'yyT.-A - (4 -vT/ - 3 - 7;U5t-P/5^;P7x-;i') 

-N- (2-^'pp-4-eg«:^;i/)-2,5-v.;«f-;n::'^7i^>-i -:^j;i'7K4^tJ- 

SH 

2-^PP-1'Vnzi5^>^ 3.4g $7-feh-hU;i' 50ml IZMM L.^^^lfUJU^P 
'J K 2.64ml SD^ DMF 3;i^*PA, Ma(CT4 05i-}IffUfc, iJ:OT7x'fb:f h U 
A 2.8lg JSlU h 'J x^jPT S > 9.03ml $ilP^. SSICT 1 mfUMWbrz, SlSiSiS 

30ml(CjSPL.45 5?FBl»PlNiS3iEU;t^. Si&lCT##^l 1 - 1 T^^Ufc (2 S. 
5R) -4- (2, 5-v./5^;i/e'^5v>- 1 —f;!/) - 2 - H 'J 7;U;J-P/5^;i' 

h'j;u2g«A30 5^fflj*Lfc. n^nrz^^m'yv^^)\^ 

tl^IxOU^ h^'^7'f-lC'M-U, ^PP7t^;i/A-pt^y-jU (5 O : 1 , vM TiS 

muasib^!t^!i3.44g ^?#fc. ifcl^Ti^Kx^;^-^+■y->.fcyss^b^^7t^aIi^b 

^l^oroi^S 2.5lg ^ntz. 
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NMR:1.10 (3H. d. J=6). 1.20 (3H, d, J=6), 3.36-3.51 (2H, m). 3.71-3.78 (1H, m). 3.86- 
3.93 (1H, m). 4.31-4.43 (1H, m), 4.46-4.56 (1H, m). 7.21-7.35 (2H, m), 7.45-7.55 (1H, 
m). 7.69 (1H, d, J=2), 7.86 (1H. d, J=9). 8.17 (1H, d. J=6). 9.22 (1H, s) 

JUT. ^-ts.:^itm''t^±mmrjihyy7.- 4 - (2. 5-v/5^;ue^^v 

4- (2, 5->'ptf-;Hf^7v>-1 -'f-'l') ^>y-h'JJk 4- (tr^^v> 
-2-h"j7;l';4-PP<f-;U^>y-hU;k XliH7>'^-4- (2, 

s-'j^j-)\,\i^^i/>-\ -2- (2-t;i/7tsU/xh+-» ^>\/~h 

mtSffl 18-2 

(2R, 5S) -4- (4-->7y-3- h'J7;i/;i-p^5^;i/7x-;u) -2, 5- 
•:^/5';i/-N-(4-truv-/u)t;'<7v>- 1 -^^WTt^^^i^-s h ugKis 

NMR:1.11 (3H, d, J=7), 1.23 (3H, d, J=7), 3.15-3.90 (3H, m), 3.93-4.29 (1H, m), 4.30- 
4.50 (1H, m), 4.52-4.85 (1H, m), 7.20-7.40 (2H, m), 7.86 {1H, d, J=9). 8.15 (2H. d. 
J=7), 8.59 (2H. d, J=7), 10.78 (1H, s), 14.87 (1H, brs) 

nvmy 8-4 

(2R, 5S) -4- (4-'>7y-3- h'J7;U;*-P.?t5^;P7x-;U) -2, 5- 

NMR:1.12 (3H. d. J=6), 1.22 (3H, d J=7), 3.35-3.55(2H, m). 3.72-3.79(1H, m). 3.87- 
3.98 (1H, m), 4.32-4.59 (2H, m), 7.24-7.34 (2H, m). 7.80 (1H, d. J=9), 7.86 (1H, d, 
J=7), 8.15-8.22 (1H, m). 8.86 (1H, d, J=2). 9.17 (1H. s) 

nmm 1 8 - 5 

(2R, 5S) -4- (4-v7y-3- h'J7JU;i-n.?i5^;i'7x-JU) -N- (6 

-7;w;*-p-3-tr'jv;u) -2, 5-v/5^;utr'^^>^>- 1 -^ju^+ii-s H 

NMR:1.11 (3H, d. J=6), 1.20 (3H, d, J=7). 3.39 (1H, dd, J=4, 13). 3.44 (1H, dd. J=3, 
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14). 3.75 (1H. dd. J=l! 13). 3.89 (1H. br d. J=14). 4.30-4.42 (1H, m). 4.45-4.55 (1H. 
m). 7.09 (1H, dd, J=2. 9), 7.27 (1H. dd. J=2. 9). 7.31 (1H, d. J=2). 7.85 (1H. d. J=9). . 
8.05 (IH. ddd, J=3. 8, 9), 8.29 (1H. dd, J=1, 2). 8.83 (1H. s) 

nmm i s - 7 

(2R. 5S) -N- (6-'>7^-3-tr'Ji/Jl/) -4- (4-->7y-3-hU 

NMR:1.11 (3H. d. J=7). 1.22 (3H. d, J=6). 3.36-3.54 (2H, m). 3.68-3.82 (IH. m). 3.84- 
3.98 (1H, m). 4.31-4.45 (IH. m). 4.46-4.60 (IH, m). 7.20-7.36 (2H. m). 7.86 (IH. d. 
J=9), 7.91 (IH, d, J=9), 8.15 (1H, dd, J=2. 9). 8.85 (IH. d, J=2). 9.26 (IH. s) 

mmm i s - a 

(2R, 5S) -4- (4-*>7y-3-h'J7JU;l-np'5^;U7x-;i^) -N- (2 
-7;i.;i-p-4-t:<Jv;U) -2, 5-'y;*'f■J\^\d^'^'y>-^ 
NMR:1.09 (3H. d. J=7), 1.20 (3H, d. J=7). 3.35-3.52 (2H, m), 3.68-3.82 (IH, m). 3.89 
(IH. d. J=13), 4.30-4.44 (1H, m), 4.45-4.57 (IH. m). 7.22-7.35 (3H. m). 7.40 (IH. d, 
J=6), 7.86 (IH, d, J=9). 8.00 (IH, d. J=6). 9.29 (IH, s) 

mmm i s - 9 

(2R, 5S) -4- (4-'>7y-3-h'J7;U:tP^f-^l'7x-;U) -2. 5- 

v?>5^;i/-N- (2- hU7;u^pp'5^Ji'-4-ti'j-;^;i/) 1 -:^;i'7t-v 

NMR:1 .10 (3H, d. J=6). 1 .21 (3H, d, J=6). 3.40 (1 H, dd. J=6, 14), 3.47 (1 H, br d. J=12). 
3.76 (IH. br d. J=12). 3.91 (IH. d, J=14), 4.34-4.43 (IH, m), 4.48-4.56 (IH. m). 7.29 
(IH. dd. J=2. 9). 7.31 (IH. d. J=2). 7.79 (IH. dd, J=2, 6). 7.86 (1H. d. J=9), 8.06 (IH. d. 
J=2). 8.51 (1H, d, J=6), 9.37 (IH, s) 

9 — 1 

(2R. 5S) -4- (4-->7^-3- h'J7;U=l-Pptf-;i'7x-;l') -N- (2 
~>h+>'-6->5^JU-4-tr'Jv;U) -2. 5-v/5^;ue^^v>-1 
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2_p< ^, + ->-6-/5';u-4-t;'j v>:^;U7H>KX5^:»l/X::^x;i/ 1.20g (D 
THFIOmI 1 m.%7m.iti- h 'J A7J<}§jS 6.1ml €: JD A. MST 1 1^19 20 ^ • 

NMR:1.08 (3H, d. J=6). 1.17 (3H. d. J=6). 2.30(3H. s), 3.35-3.45 (2H. m). 3.69-3.75 
(1H, m). 3.78(3H, s). 3.83-3.89 (1H. m), 4.32-4.40 (1H. m). 4.45-4.54(1 H. m), 6.82- 
6.85(1H. m). 6.97-6.99(1H, m). 7.23-7.31 (2H. m). 7.84 (1H. d. J=9). 8.83(1H. s) 
PIHlCllMy 1 9 - 2 7!iS 1 9 - 6 S^fiS 

nrnm 19-2 

(2R, 5S) -4- (4-->7y-3-h'J7;U?J-P;^f->'l'7xli>ll/) -N- (2 
-X5^Jl.-6-^ h+v-4-h!UvJl/) -2. 5-vpt5^;H:f^7v>-l 

NMR:0.80-0.93 (4H, m), 1.84-1.95 (1H. m). 3.73 (3H, s). 6.78 (1H. d, J=2). 7.03 (1H, d, 
J=2), 7.21-7.33 (2H. m), 7.85 (1H. d. J=9), 8.82 (IH, s) 

nmm 2 0 

(2R, 5S) -N- {2-7-\L^)\^-^-^'yy)^) (4-->7y-3-K 

2 _7 5^;p_4 — u ^i'/'^ 5 ym. t — 7'5";Ux;^xJU 1 .41 g ^ p P 
A 12.5ml ;§}SlC7K;$}ajfT, h'J7;l';4-Pi^K 12.5ml «:»fl^fc. rzit%\z^^% 
T»ia$1t. 2il^H4 05^}»JJ|iUfc. MEICT)S«*a*l/m75>«'f#fc. 
i^^bf'J v> 25ml lc5§P$1i-7K/^mT. 7 :L=.)V<^UUM:f'- V 0.83ml *»n^ 
fcfc-6ic^ja^T'#;a3i+;t. SH^FBlSOm (2S. SR) -4- (2. S-v 

1 -^^i') -2 - h'J7;u^p^5^-'i'^>v-h'j>'u i.4g rot: 
^iinA. ^ p p 7t^;uATjAaj u/b. w«iis*fia«i^^*j§}ST;5fej* uat^ssK:*- h u 

^57^-(CT?Sil{U, >^y-;U-'5'PP7t^^l'A (1 : 9 9. v/v) SaiSPJ:^^ 
giik^*^!)1.03g*^#/i. 

NMR:1.10 (3H. d. J=7). 1 .20 (3H, d, J=7). 2.61 (3H. s), 3.34-3.52 (2H. m). 3.75 (IH, d. 
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J=14). 3.92 (1H. d, J=14). 4.28-4.45 (1H, m), 4.46-4.62 (1H. m). 7.20-7.35 (2H. m). 
7.78-7.91 (2H. m). 8.12 (1H. d. J=2), 8.48 (1H. d. J=6), 9.24 (1H. s) 



mm 2 1 

(2R, 5S) -N- (2-75y-4-t'JSv;i') -4- (4-->7y-3-h 
nmm6-2V^mb1t (2R. SS) - 4- (4-'>7y-3-hU7;U:tP;i 

^)[^yji-j\^) -N- [2- (1. 1 -•:^>5^;i/xh+->:'j;i'7H-;u) 7sy-4- 

60 ml h 'J 7;i/^Pfi^^ 15 ml L^, MiSTO 12 mmWbfzo S 

ic J: y '# nfcffl^fi)ti*i* -> ij * >7*ju* ^ A 47 □ T h 7 ^ - left u . 4^ p p 

A-^iJ'y-JU (30:1, v/v))§a5SP<fcyaS<t^#l 1.97 g«:^#/::. »:t^Ti^^X5^;^-'^ 

+•tl■>ICT^S{b$'fIt^. aii<b^1*l 1.51 g ^l^^nt [yXmfto 

NMR:1.08 (3H. d. J=7). 1.16 (3H, d J=7), 3.36-3.43 (2H. m), 3.70 (1H, dd, J=2. 13), 

3.88 (1H. d, J=13), 4.33 (1H. br s), 4.50 (1H, br s), 6.19 (2H, s), 6.99 (1H, d, J=6), 

7.23 (1H, dd. J=2. 9). 7.29 (1H. d, J=2). 7.83 (1H. d. J=9). 8.01 (1H, d, J=6), 9.17 (1H. 

s) 

mmm 22-1 

-.ts7>:^-N- (2-7-fe5^;i'75y-4-tfU5':^;i/) -4- (4- 

nmm2 } tmmiz^im^tc (+/-) -h^>x-N- (2-7a/-4-t:'j 

^cjjl) _4_ (4-.>7y-3-hU7;i'5t-P.>^^-'U7x-» -2,5 -9 /-^JV 
t'^^v^- 1 -^Jl/Tt^^-y-a H 0.51g ^^OhT'J v> 10 ml iSjg* ICtoi^K 1 .2 

ml ^-^irauEia™ 12 i^PdimJ^'^. $ e)ic jo'c-r^m ^ n^Klra^Ufc. SfB^^SE 
TS^uT^§enfe?iiSit^!i(c 0.5 m&i^mti- h u -^^ A7KjSjS«^»D ^ pp 

$ j§«S5£ (C J; ij ^# 6 n/i:ffl^fi)t1*l* •> U * ^ A* ^ A ^ P T h 7 ^ - ICT 
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miy. ^□O7t>;i/A-/^y-;P-2 8%7>^-7*(500:9:1,v/vMjSa36P «kUa 

y ^fei^s 0.31 g ^mtzo 
mmznmm 22-2 ^'^fs.btt. 

(+/_) -h^>;^-N- (2-75y-4-e'jv;u) -4- (4-i/7y-3 
mmm-i 2-1 <!:i^i=i$ic:-&^ufc (+/-) -h^>7.-4- { [4- (4-i/7 

y_3_f.g7;|,;j-ppt5^;U7x-;U)-2,5-i^>5^;Hi'^^v>-l -^^^l'^- 
;H 7S.y} tfU-:^>-2-:^;l'^>'il1.38g, d p p a l.smi teJ:t;h'Jxf^^7 
S > 1 .5ml O t - / -;U SOmI iSjS* 8 msmmmmk, METjSi«<&S^ i^fc. 

cnic h 'J 7;u^pit^ 30ml $*px.s;aicT 1 mmw\^, mzT^m^m^^, 

0:1. v/v) jStllgPJ:yM<t^#l0.94g«:#/£:o cn*i^^x5^;U- A.+■t^>J; 
y mS-fbf 5 C <h ICck y , aS<k^!|e!l 0.72g * afe^a <»: OT'f#/i:. 
Pl<$lCl|]ffi<5iJ 2 3-2 ^^mbfz, 

nmi 2 4 

^ s^;^ _ N -(6-7 5 y 7>;u7|v^;u- a - 1: u - 4- (4-v7y-3-hU 

h 7 - 4 - ( 4 - •> 7 y - 3 - h y 7;i/* p ^ 5";U7 1 - N - (6-/ ^ V 
3 -hf y i^>il/)- 2,5 - 1 -^^UTK+'y-S K 

2.489 WTH F)Sig 100ml IC. ^-'y^V'-:f^}\^V'^OA(D 1.54M ^>^>5S}S 
7.3ml $-78'C(CT-;iST'^-30"'CT 15 ^^raltiJ^U/c, mU-78X:{Z}%W^. hy/^P^ 
;|/><5^JU;K^>05 1.0M xh^t KP7^>-;SjSl 5. Sml^JlD^. 1 B#rBl*MtT 
SaiC^-m l8ll#P5iinSftg3SU;5:. tK^^T. S^^T^hy^AS.Slg. 7K50ml&i; 
t KP+->Jl'7S>-0-:^;U?t^>K49lmg *iJIl^, SSICT— BftlSt^ l^fe. SfSiSiS 
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DATA : !^afb^fl*ltt=bj 

MS : RS5^«T<fi 

i-pr :'fvypt:;u 

t-Bu :t-7?-Jl/ 

Ac : 7-fef^;l/ 

c-Pr :v^PyPtf;U 

Py :bf'j-:^;u 

Pm :tr'JSv^;U 

Im i-fS^y-^U 



Qy 

Mor : U ^'t' 

AcOEt : S^^X5^JU 

EtOH :X^y--/l/ 

(Et)20 : i^Xf-jl/X— r-'l' 

1 .2-diC|.Et : 1 . 2 - □ PX^ > 

(i-Pr)20 : vi' V :^P tf;ux— r 

MeOH 

i-PrOH : -fV^PAZ-JU 
Hex : ^^^y 



45 



wo 00/17163 



PCT/JP99/05149 




A6 



wo 00/17163 PCT/JP99/05149 



c 



C/) CO 

c c 

CO CO 



CO 



CO 



(0 

c 

CO 



(0 

c 



0) 



X 



lU 



CO 



LU 

o 

I 

00 



CVi 
N 

E 

? 



£1 



o. 
E 



CO 



4 



CL 



2^ 



03 
CO 

N 

ElE 



CO CO 

2 2 



CO CO 

2^ 



u. 

— 1^ 

O in 
I I • 

CO CO 



Q- CL 



8 



8 



X 
+ 

00 
CO 



X 

+ 



CVJ 



CO 



CO 

■ci 

E 
00 

CO 



O 



LU 



LU 



O 
CO 
CNJ 

in 

CM 

cL 
E 



CO 

cf> 



in 



o 
X 

iu 
O 

g 

00 
I 

CO 



X 

+ 



a. 
E 



I 

CO 

2 



CO 



u. 



Li. 
4 



LI. 

cnT 



LJ. 

I 

co" 

Li. 

O 

CVJ 



IL 
4 

CD 



JO 

a. 



Q. 



E 
> 



O 
O 



CM 
O 
CO 



O OlO 
QUO 



O 
O 



O 

o 



o 
o 



o 
o 



N 



N 



CM 
0) 

in 



CD 
CM 



X 

o 

X 

o 



CM 



UJ 



o 

I 

CO 

(O 
CM 



CO 



CM 
O 

in 

Q) 

CO CVI 



CD 



in 



CJ> 
CM CO 



CD 



CM 



CM 



in 



CM 



X 

o 

X 
O CJ 



CO 



o 



CD 
Csl CsJ 



CM CM 
CD CD 

injin 

CD I CD 
CvllcvJ 
XIX 

o o 



o o 



CO CO 
U. LL 

CO 
CO |co 

CO |h- 



CM 



in 



CD 



CM 
CD 

IE 
in 



CM CM 



CM 



CM 



CM 



CM 



CM 



CM 



(D 
* 

in 

o> 

» 

X 

o 

X 

o 



CD 

in 

CD 
CM 

X 

o 



X 

o 



in 



CM 



a 



0) 



CO 



CD 



CO 



in 



O 



(D 
I 

CM 



(D 



CM 



CO 
LI. 

o 

I 

CO 



O 

CO 

o 
m 



o 

CO 

in 



CO 



CO 

u. 
O 

CO 

s 



CO 
LJ. 

o 

I 

CO 



o 

I 

CO 

in 
in 



O 



O 



O 

CO 
CO 

m 



A7 



wo 00/17163 



PCT/JP99/05149 



m 



UJ 

o 
< 

IcsJ 

loo 
E 



m 



(0 cd 





00 



X 
+ 

CM 
CVJ 

2? 



(0 



CM |<M 



C C 
(0 (0 



ILi 
O 

I 

CO 
CVJ 

I 

CO 
CO 
CVJ 

d. 
E 



X 

CO 
CVJ 

CD 



cx c/) 
E 



0) 

op 

CVJ CVJ 



CO 



CO Q- 



co 



OlO 

olo 



CVJ CVJ CVJ 



in in 



CVI CVJ 



loo 

< I • 

CM CVJ 



CO w 
to 03 



o 
in 



X 
J* 

I' 

in 



c/} 



(0 

*^ in 



qo 

CM 



0. 



ci CO 
E 



Q. CO 



O 
O 



CM 
CO 

X 
O 



op 
op 



CM 



CM CM 
0) 

CM CO 

in to 



48 



wo 00/17163 



PCT/JP99/05149 



CO 

in 
cf 

CM 



CO 
10 

CC 
CVJ 



c 

CO 
is 



X 

+ 



E 



I 

w 
2 



SI 



CO (0 
CO (0 



CO 



X 
0) 
X 

I 

UJ 

I 

o 

CM 

• 

00 
CO 
CVi 

(± 
E 



00 

o 
in 

E 

CO 



CD 
CM 



O 
O 

o 

3 
CD 

CM 



Q. 

O 
O 
CO 



|X 

Is 

X|^ 
O In 

11 

cL CO 

" 2 



E 

CM 



a. 



GL 



CO 

a 

o 



O 



o 
o 



I CM 
CO 



(D 
2 



CO 



(D 
CM 



CM CM CM 



I CO 
I I 



CM 
I 

CO 



§ 

_ CO 



OIO 
CJ o 



CM |CM 
O t 0) 

^\^ 

injin 
o I 0) 
cm|cm 

CD 

(Died 



Jtlx 
? p 

i 

colo 

O) 



(0 CA 

c c 

(0 CO 



CO 

"lie/) 



E 



in 



00 I 

i 



cL CO 
E 5 



CD 



CM| 

i 

E 

CO CO CM 



in 

Ji 



OIO 



CO 



cm|cm 

0)1 Q) 

5 5 
in|in 

0) I 0) 

CM CM 
T- CM 



CO 



OIO 

o|o 



CM CM CM 



5 5 

in |in 

5 5 
cm|cm 

col^ 

I 

CO (O 



CM 




CJ) 



A9 



wo 00/17163 PCT/JP99/05149 



c 
CO 



CM 
CO 



CO 



CD 



0) 



00 



CD 



X 
0) 

X 

UJ 

O 

in 
in 



III 

O 
o 
< 

CO 

I 

GO 
CO 



LU 

I 

m 
d 

CNJ 

I 

in 

00 



X 

+ 



CM 
CO 



o 

CM 



O 
O 
CM 

CD 
C7) 



m 

G 



to 



O 

I 

CO 



C/3 



CO 



o 



U. 



CO 



o 
c 



B 
o 

E 
o 



CO 



CM 
I 

Q> 
C 

;'rv 

CL 



CM 

X 

o 



CM 

X 

o 



CM 

X 

o 



CM 

X 

o 



o 
o 



o 
o 



CM 



in 



0) 



CM 



in 



Ui 



CM 
O 

in 

(U 
CM 
CO 



CM 

in 

CM 



O 

CM 
0) 

in 

(D 

CM 
O 

; T- 
I 



El 



R o 

O CO 



CM 

in 

CM 

CM 
00 O 



CD GO 

< < 

C/) CO 

" 5 



^ CL 



XXX 



CM 
CM 



CO CO 



CO 



CM 

in 

<D 

CM 

CM 
CO 



o 

CM 

CO 
CO 



X 
+ 

in 

CO 

E 

S 
< 

CO 



SI SI 
CL CL 



O 



in 



to 



O _ 
O O 



CO CO 

5 2 



UJ 

I 

in 

CM 
CO 
CM 
Q. 

E 



CO 



JM 



CD 



CO 



CM 
X 

o 

I 

o 



o o 
o o 



CM 



CM 



in 



O 
O 



CM 



in 



CM 
CO 



CM 



(D 



CM 



CO 



50 



wo 00/17163 PCT/JP99/05149 



m 




51 



WO00n7I63 PCT/JP99/05149 



























& 


m 
& 

CM 

\ 

CO 
in 

CC 

CM 


























(2R, 5S) 


trans 


trans 


trans 


trans 


55 
10 

cc 

CM 


CO 

cc 
w 


(2R. 5S) 


trans 


trans 1 is 


trans 


trans 1 m 


in 

OC 

CM 


CO 

in 

X 

CM 


trans 


trans 


trans 


CO 
if) 

OC 
w 


trans 


trans 


trans 


trans 


[trans 


DATA 1 


MS(FAB)m/z432[(M+H)+] | 


>? 

(D 

X 

SI 
o 

1 

N 

a. 
E 


MS (FAB) m/z 422 [(M+H)+] | 


'+' 

X 

+ 
s 

CM 
(O 
•<f 
N 

E 

CD 
CO 


+ 

X 

+ 
2 

if) 
E 

CO 

w 


MS (FAB) m/z 454 I(M+H)+] | 


MS (FAB) m/z 444 (M+) | 


MS (FAB) m/z 448 [(M+H)+] 


MS (FAB) m/z 474 I(M+H)+] 


mp:235-247(EtOH-AcOEt) 


MS (FAB) m/z 462 [(M+H)+l 


MS (FAB) m/z 462 [(M+H)+] 


3)- MS (FAB) m/z 533 [(M+H)+] 


MS (FAB) m/z 446 [(M+H)+] 


MS (FAB) m/z 420 l(M+H)+] 


mp:191-193(AcOEt-Hex) 


mp: 172-174 (AcOEt) 


mp:208-211 (AcOEt-Hex) 


"7 

X 
+ 

1 

CO 

CO 


mp:147-153(EtOH) 










m 

IH 
0 

m 
QC 


0) 

'"6 

(0 

cnT 


2-l-Pr 


2-F 


o 
2 

CNJ 
O 

O 

CO 


6-NMeAc 




1 

g 
c 

0) 

CQ 


2-OMe, 6-Me 


2-c-Pr, 6-OMe 


2-Mor 


2-Et, 6-OMe 


2-0-i-Pr 


1 

OJ 
CNI 

X 

o 

1 

k_ 

o 
2 


2-Ac 


2-NH2 


2-NHAc 


Q) 

2 

CNJ 

O 
CO 
X 

CM 


2-NH2 


6-NH2 


6-S02NH2 


6-OMe 


2-Et 


2-F 


6-CF3 




Q. 


4-Py 


>« 

CL 

CO 


3-Py 


3-Py 


2-Qy 


4-Py 


4-Py 


4-Py 


4-Py 


4-Py 


4-Py 2 


4-Py 


4-Pm 


E 


4-Pm 


4-Py 


3-Py 


3-Py 


3-Py 


4-Py 


4-Py 


3-Py 


X 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


1 CO 


c 


CM 


CM 


CM 


CNJ 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CJ 


CNJ 


CNJ 


CNI 


CVJ 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


n 
CC 


5-Me 


5-Me 


5-Me 


5-Me 


5-Me 


5-Me 


5-Me 


S-Me 


^ 

in 


5-Me 


5-Me 


5-Me 


.5-Me 


5-Me 


5-Me 


<D 
2 
in 


5-Me 


5-Me 


5-Me 


5-Me 


5-Me 


5-Me 


(D 

1 

m 


5-Me 


N 

cc 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 


2-Me 




CH 


CH 


HO 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


HO 


CH 


CH 


CH 


CH 


HO 


CH 


CH 


CH 


CH 


CH 


N 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


CH 


HO 


CH 


CH 


cn 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CF3 


3-CI 


3-CI 


3-CI 


3-CI 


Ex 


18-23 


18-24 


18-25 


18-26 


18-27 


18-28 


18-29 


1 


CM 
1 


CO 

d> 


» 


ir> 
6) 


CO 

6> 






22-1 


22-2 


23-1 


23-2 


■<r 

CM 


in 

CM 


to 

CM 


£m 


CO 

CM 



52 



wo 00/17163 



PCT/JP99/05149 



i Ex. i 




r> ATA 

DATA 




i 1-33 j 

i 


F C ^\ 


mp:182(AcOEt) 


trans 




MeO%^^*^^/-\ Me 

S 0 
Ma 


MS(FAB)m/z410l(M+H)+l 


trans 


18-30 


Cn Me ; 


IMS (FAB) m/z483l{M+H)+] 


trans 

1 ^m^^^n 



( 1 ) ^ hfitFltl»iHa!!aS55>ii©iHSi 

X^,800 X g X 20 'xiXii^h'jiW'^, l.'M^^^ I- 223.000 X g X 60 5^ |B)iS/65^tt U , 

( 1 ) T?#fc$fflBaSI5^@^^>-''^^'SST 1mg/ml lc^iSUfc'fe<^€;^y h 7> 
HPy>S§'i*iS;fi<tl^^-. =7V V 7>KPy>S§{*jSjS400 I IC»H-5;K 

T^n-en mM. i m m. 5%ttsi^<k^M^WMmM^ o.5mi <*: u/s:.4t:T 18 msi 
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HgUfc'^. 0.05% x+:^h7>-T7 0fcJ:i;o. 5% ^Jl^ G-60«# 
tsm 500 H I ^Jin^jg^U.A'CT' 15 5>Pai»gl.fc^lCS.C.x^gtUT±j»«lHl»RU 
ft.m[yfc±^eoo n\lZJUtyo- Sml^tiD^jg^tS. ttl4;S14*iBl^l^. "7 

Hi. ±ISO DMSO <Ditt>iJ \ZtmmS.t^\yO>^^ti DMSO iSJg^^^^^STt^ 
l/P>SI^SS3&<40^Mi:J5i:'5J;^'*D^. ±^tmmzi.XMft, ^^&tt^ 

^^w-fb^it^j^^tf DMSO mm^mm^^^x'H-^t^uuytmmzM^. 

fc. $ 8) IC ICso *^ e> fS^^S» Ki * Cheng and Prusoff ©SC* IC J: U 

*:Cheng Y.C. and Prusoff W.H., Relationship between the inhibition constant (Ki)and 
the concentration of inhibitor which cause 50% inhibition of an enzymatic reaction.. 
Biochem.phamiacol., 22, 3099(1973) 







! 7>KDrys§<*(c«r««s&jsis 

(Ki=nM) 
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6-13 


1 3.58 






13-1 


1 1.91 
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18-8 


15.6 






\ 21 


1 1.81 
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ioii^oJt14 WistamHc*tUT. :$i^m):.^m 0.5% /5^^-b;i'P-;^jSj£ic 

^/J\^ (%) =1 0 0 (B-A) / (B-C) 

A : umn(DmmwitLU^mM. 
B : MmmommmtLi^is^mm 

±iE^I^JSmicJ;y, m^ l lc^U/i^k^1«!i©ED50li0.3~ilmgA<g-^*y. ?a 
y t*^ 2~60 b/S:. 
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1 7iH-fiSit (I) r^.^n^'y7y7x-Mmwjiitt(Di^, 



R : i/T/Xli-hPS 

c (=o) -x(iffi«i7;wu-o-c (=0) -« 



;i/+;u-c (=0) -x(*ifti67JWu-o-c (=o) -m 



^J^_o-c (=0) fiai7;wi/STixii2ii««nwTtJ: 

v/i7P7;U:t^;US. SL.<liN (R'^) R'^-W7>'U+JU-o- 
(iU m=105<!:#. R*<tiR';&<-'(*«!:^£oTf!!iW^-rPll^^=&l^TO 
Tt) J:l^ 5 X(* 6 ft/^xPJa^JKfiSUT'bSl^ 
R« :y\P^>/i£l67JWU. 7'J~Jl', Xtt. N (R«) R'°. OHfU<(i 

imr ;u+^- o -■c§^^nTl^T't) J:iMsia7;wu 

R^ :<5ia7;U+-'l'. 7';--'l'. XliN (R^^) R''- 

R*. R«. R'°, R''. R''. R''- R"':?J^^' iSm7J\^^)\^, 



mu R'&U^R*. R«Sl/fR'°. XI*R"St;R'N**n€n-(*<t:;5:t)Tfl!i 
^^^□,p^:^:;£:^UXl^Tt)J:<gmS«WUTt^T'fc<fct^^S^->^P 




Xli7 'J -JU 
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kXlin : 1 . 2X1*3 
m : OXIil 
p : 0, 1 X(i2 

X = -C (=0) -. -C (=S) Xli-S (0) 2-» 
Y:l^^. iSIR7JU+U>. -C (=0) -. S (O) ^-S 

^. ) 

2. R*«v7ySTfe'5iS^(^)iEHmi aEISO'>7y7x:^-»U^^i*X(i^a)Jg 

3. R'*</\py>is?-. •>7/, Apyy(siR7;Wk -hoxiii6iR7;wi' 

-O- : RS R' :il^;a:<<l:t)-^l*filR7;U+;i'S; R" : 7K«IS?-. Xtt(6 
ISS7;u+;u«; R^ : §«4S*WUTOTtJ:07y-JU. ^T-n«, SKtt 
v^P7JWUS; kli2, ntti ;m(il ;XIS-C(=0) -ll;Y(i^^; 

z , x(i z 2 (i^t ic c H ^mi*-r sm^wiBffl^ 2 JiiE®o i> 7 y 7 X 

4. R»<0{t»S«WUTl>T'bJ:t^7U--»P. ^xPJS, ^L/<li->^P7;i'+^W 

»(Og«S*<. AP<;*>I^?-. /\p^/<siR7;Wk m7)\^^J\^, <6»7;u 
+;i.-0-. iSSi7JU+JU-S~. 'ISIft7;i/+-H'-S (O) -. <si67;u+-/i/- 
S (O) a-, lX(i2^@(0M7J^+;^Tg^St^Tt^TtJ:t^:^;^77^-< 
;k /\pyy<S«7;U+^U-0-, v/7/, -hP. (=o) , iaiR7;i/ 

(=0) -. 7U-->l'-C (=0) lX(*2TO«Jfi7;WUgU 

<iiffilR7;Wi/-c (=0) -gKiiffiJ»7;wu-o-c (=0) -xm 

m^nTl^T^><fct^75>'. 7'J-;i/-0-. 75^-0-. f5IR7JU+;UTS 
^$nTt^T'b<fcl^*^^>'^t-1'^^. ^^UTt^+v^k <fi»7;U+^U- 0 - C (=0) 
/sxP^xiiOHS*^6;5:'5P*^e>^JR^nSS-e**mm(Z)i5iaS3«IE 

U(0 •> 7 V 7 X — 

5. (2R. 5S) -4- (4->'7/-3-h'J7;l/;l-PP^5^>'U7x-;U) -N- 
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•y-HH ; (2R, 5S) -N- (2-75>'-4-eU5vJU) -4- (4— > 

7y-3-hU7;u;l-pp^f->'t'7i-;u) -2, 5-v/5^^ue'<^v>- 1 - . 

:b;l.7t^+-t^-2K: (2R. 5S) -4- (4-'>7y-3-h'J7;i.:tP/5^;U 
7iii;U)-2. 5--:^^5^;l'-N-(6-hU7;i/:4-P/5'^l^-3-t:'JvJl') 
e'^^vV-l -^-'I'tH+I^-SK; (2R, 5S) -4- (4-'>7/-3-h 

'j7;u:*-n^5^Ji'7x-;i/) -n- (2-7;u;rp-4- t:'Ji^;u) -2, 5- 

i>^^)l\^^y'y>-^-:h)\^t^^*^■S.\i^. (2R. 5S) -N- (2-7^Pt 
-4-eU-:^;l') - 4- (4-v7/ - 3 - h'J7;l/;l-P>5^-'l'7x-;U) -2, 
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